The rate of change in the share of skilled labor has increased steadily over the past 35 years in Swedish manufacturing. A closer inspection of the period after 1970 indicates that while relative supply changes of skilled labor seem to have been the main driving force behind the growing skill shares in manufacturing industries over the period 1970-85, an acceleration in the relative demand for skills appears to have propelled higher skill shares during the late 1980s and in the beginning of the 1990s. Consistent with such a development is the finding of an increasing degree of complementarity between knowledge capital and skilled labor and that Swedish manufacturing firms, in recent years, have invested heavily in R&D. There is also some support for the belief that intensified competition from the South has increased the relative demand for skilled labor. However, the impact appears to be small and concentrated to the 1970s and the beginning of the 1980s.
Introduction
A striking feature in most OECD countries is a sharply growing share of skilled labor in the labor force. A clear result from several decompositions of the changes in skill shares (shiftshare analyses) in various countries 2 is that the bulk of the increase is driven by rapid withinindustry changes in skill utilization rather than between-industry employment shifts. This precludes explanations involving shifts in production from less-skill intensive industries to more-skill intensive industries as the main causes to the significant skill upgrading.
Two factors put forward, consistent with within-industry increases in skill shares, are skilledbiased technological change and increased globalization pressure. Skilled-biased technological change means technical progress which reduces the need for unskilled labor. The prime suspect for widespread recent technological changes that could have led to drastic changes in the relative demand for skills is the diffusion of computers and related technologies. Another factor that may have accelerated technological changes is the larger R&D expenditure we observe in many OECD countries.
Increased globalization pressure may affect the relative demand for skills within industries in at least two different ways, through increased competition from the South and defensive innovation. We will show that industries, even if they are defined on the lowest level of industry aggregation, by no means are composed of activities with similar skill shares.
Increased exposure to competition from the South may then lead to switches from domestic low-skill producers to foreign suppliers in countries abundantly endowed with unskilled labor.
Outsourcing is another possibility, which means that firms in developed countries find it profitable to shed off the most unskilled-labor intensive activities to overseas production in countries where unskilled labor is relatively cheap. The relative demand for skilled workers increase in the developed countries since the remaining activities then on average become more skill-intensive. 3 Defensive innovation implies that actual or threatened import competition cause producers to rationalize production facilities and invest in unskilled labor-saving techniques. 4 The purpose of the paper is an attempt to quantify the relative importance of these factors in Swedish manufacturing over the past 25 years. The paper is in a vein emanating from Berman, Bound & Grilliches (1994) deriving a labor demand function from a translog cost function and testing the effects of technology and trade at the industry level. We assume that technological changes can be related to investment in physical capital and knowledge. New technologies are often embodied in new machinery and the latest production methods are usually put into practice in newly set up plant. As in several other similar studies we can establish a positive relationship between accumulation of physical capital and demand for skills.
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Investments in R&D are expected to result in technological improvements. By cumulating R&D expenditure we construct knowledge capital stocks. The knowledge stocks can be smoothly integrated into our analytical framework and make it possible to examine whether knowledge capital and skilled labor are relative complements. Our findings show that they are, and that the rapid growth in knowledge capital in Sweden is a major explanation to increased relative demand for skills in Swedish manufacturing over the last decade. Moreover, we find that the degree of complementarity between knowledge capital and skill has strengthened over time.
We also try to evaluate the impact of other factors that may influence the rate of technological change, such as international technology spillovers and defensive innovation. Many studies have examined the hypothesis that trade has deteriorated the position of less-skilled workers.
Generally, growth rates in the shares of imports and exports in consumption (production) are included as explaining variables of shifts in skill structures. 6 We argue that growth in the share of imports in consumption is an indicator of increased import competition and we use this variable to examine the impact of defensive innovation. To test the influences of increased competition from the South more rigorously we have to disaggregate the import by country of 4 The concept was coined in Wood (1994) . He asserts that, essentially, it is import competition from the South that have these effects. We argue, however, basing our arguments on the X-efficiency literature, that it is increased import competition in general that give rise to this process. 5 For example, Autor, Katz & Kreuger (1998) and Machin & Van Reenen (1998). origin; in our analysis we let the import share be based solely on import from non-OECD countries. 7 We observe a small, positive impact of increased Southern import competition on the relative demand for skills in Swedish manufacturing. A common view, emphasized in Wood (1998) , is that the increased globalization has accelerated the relative demand for skilled labor. However, the effect we find of growing Southern import penetration in Swedish manufacturing appears to be concentrated to the 1970s and the early 1980s.
Potentially, outsourcing could be a large threat to less-skilled in Swedish manufacturing since multinational enterprises are the dominating employers. We discuss this in the light of the localization pattern of Swedish multinationals and how the expansion of their foreign activities have affected the demand for labor at home.
The plan of the paper is as follows. In section 2, we outline the analytical framework and discuss different technology indicators. In section 3.1, we analyze the technology impact on skill upgrading in Swedish manufacturing over the last decade. Section 3.2 deals with whether we can observe an acceleration in the relative demand for skills. Section 3.3 examines the effects of outsourcing and competition from the South on skill upgrading. Section 4 concludes.
Analytical framework
We follow the standard setup in this literature and derive our econometric specification from a non-homothetic translog cost function. 8 Skilled and unskilled labor are variable factors and physical capital K and knowledge capital S are treated as fixed factors. Cost minimization implies that we obtain the share of skilled labor cost in total wage cost by employing Shephard's lemma. The cost share of skilled labor P W is ( )
6 Among others, Author, Katz & Kreuger (1998) , Bernard & Jensen (1997) , Hansson (1997) and Machin & Van Reenen (1998) .
7 Surprisingly few studies have up to now disaggregated import by country of origin, as far as we know Anderton & Brenton (1998 ), Desjonqueres et. al. (1997 and Machin & Van Reneen (1998) . 8 A complete derivation is given in, e.g. Berndt (1991) Chapter 9.4. where w s and w u are wage rates of skilled and unskilled workers, Y is real output and T is an index of the state of technology.
Differentiating (1) with respect to time, assuming the parameters to be invariant across industries i and appending an error term ε i gives our basic regression model
The sign of β 1 depends on whether the elasticity of substitution between skilled and unskilled labor σ is greater or less than one; β 1 is negative when σ is larger than one. 9 Despite an opportunity to calculate relative wages --by using the sum of labor income and the number of employed divided into skilled and unskilled categories on industry level --we never estimate β 1 . The reason is that it is questionable whether such relative wages can be considered exogenous. According to Berman, Bound & Griliches (1994) some of the relative wage changes depend on cross-sectional differences in skill-upgrading, which means that price changes are confounded with quality changes. On the whole, compositional changes (due to age and education) of the skilled and unskilled groups may largely affect our calculated relative wages. Moreover, there is a definitional relationship between our dependent variable and our measure of relative wage.
If we instead assume labor to be perfectly mobile across industries, the wage of the skilled is equalized across industries, as well as the wage of the unskilled, and
is a constant. The exclusion of the relative wage variable will then only affect the intercept β 0 or the coefficients of the time dummies in a panel study.
9 Katz & Murphy (1992) get a point estimate of σ on aggregate level around 1.4 using U.S. annual time series information on relative wages and quantities of college-and high school equivalents. At the same time they make the reservation that there are substantial uncertainty concerning the magnitude of σ. Edin & Holmlund (1995) obtain, in a similar study on Swedish data, an estimate on σ of 2.9 between labor with gymnasial and university education. According to Freeman (1986) earlier estimates of σ tend to be between 0.5 and 2.5. Thus an assumption of σ = 1 , which implies that β 1 0 = , is possible, but probably too low.
The estimate of β 2 shows whether the growth in output is related to changes in the wage bill share of skilled labor. If β 2 0 = , we cannot reject the hypothesis that the production function is homothetic. 
where S it is the knowledge (R&D) capital stock in industry i at the beginning of period t, RD it −1 is expenditure on R&D, industry i, time t − 1 , in constant prices and δ S is the rate of depreciation of knowledge, i.e. the rate at which knowledge becomes obsolete. A benchmark S i1 is obtained as 10 The way our stocks of physical capital are constructed (see Appendix) means that we will not capture this effect in full, rather a vintage approach would have been more appropriate. 11 The de-skilling hypothesis originates from Marx (1867) and was revived by Braverman (1974 Another factor that may boost technological changes is increased import competition. A theoretical underpinning can be found in the literature on X-efficiency. 14 The basic idea here is that managers, in particular in oligopolistic industries, do not maximize profits. One reason may be that they prefer leisure before profit, another is that they appreciate the power and satisfaction an excess number of employees can afford. A rent-threatening disturbance, such as increased import competition, implies, however, that managers take action, for example, by 12 According to a study by the U.S. Bureau of Labor Statistics (1989) the mean lag for basic research appears to be five years and two years for applied research. 13 An alternative, more elaborated, measure, suggested by Coe & Helpman (1995) , would be to construct import-weighted R&D intensities. The idea is that trade is a mechanism through which technological knowledge is transmitted internationally. On the other hand, as Keller (1997) has noted, technology diffusion need not be related to goods trade, for example, in reverse-engineering or attending conferences where the state-of-the art technology is demonstrated. 14 See Leibenstein (1966) and Horn, Lang & Lundgren (1995 industries.
15 15 The R&D intensity RD/Y and the relative growth in knowledge stock ∆ ln S need not be highly correlated on industry level. After some manipulation of equation (3) we can show that:
we assume the depreciation rate of knowledge δ to be equal across industries the relative change in the knowledge stock ∆ ln S is equal to the R&D intensity times the inverse of the knowledge-output ratio. Large knowledge-output ratios characterize R&D intensive industries. This means that ∆ ln S must not necessarily be high in R&D intensive industries.
Empirical results

Technology and skill upgrading
In the econometric analysis we estimate various specifications based on the model in equation (2). Due to the availability of data we use two different datasets. The first is a panel of 19 manufacturing industries for the period 1986-95. In the second the time period is extended,
1970-93, and we pool data for two time periods, 1970-85 and 1986-93, for which we have calculated annual changes. Our definition of skilled labor is based on educational attainment.
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We define skilled labor as employees with a post-secondary education, i.e. with more than 12 years of education. The dependent variable in the panel study is changes in skilled labor wage bill shares ∆P W and in the pooled dataset the dependent variable is changes in skilled labor employment shares ∆P E . 17 The results from the panel are given in Table 2 and from the pooled model in Table 4 . As a comparison with similar studies, in particular Machin & Van Reneen (1998) 18 , we start in specification (i) by using the R&D intensity in Sweden in period t − 1 as a technology indicator. We use lagged R&D intensity 19 to take into account that new knowledge will not be implemented immediately (cf. the construction of knowledge stocks). Another reason is that we want to avoid picking up an identity between R&D expenditure and changes in the share of 16 Most likely, such a division of labor into skilled and unskilled is more appropriate than the often used, but criticized (e.g. Leamer 1994 ), non-production/production worker classification. Obviously, educational attainment has its imperfections too: it does not capture experience, it partially understates participation in further education and training, and there are variations in the quality of schooling over time and between regions/countries. However, educational attainment seems to be strongly correlated with occupation and earnings, and initial attainment is a good predictor of whether a person will participate in further education and training. 17 Over the period 1970 to 1985, the Censuses of Population 1970 and 1985 are the only sources of data on educational attainment of the Swedish population. From 1986 onwards, there is annual data on educational attainment and wage incomes of the employees in ÅRSYS, SCB Regional Labor Statistics. 18 Machin & Van Reneen (1998) examine a panel of 15 manufacturing industries in seven OECD countries, including Sweden, over the period 1970-90. The model setup is the same as ours but their dependent variable is different since they apply the non-production/production worker definition of skill. They also exclude the transport industry (ISIC 384); in Sweden 1990, the transport industry had 14.3 percent of the employment in manufacturing. 19 Other studies, for example Machin (1996) , have shown that the precise dating (t-1 or t-2) is not important but produce very similar results. skilled labor; most R&D spending is made up of the employment cost of scientists and other skilled workers. On the other hand, the number of R&D workers in manufacturing is relatively small.
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Our results conform with other studies. We find that the coefficient on the changes in physical capital is positive and significant in specification (i) and in all other specifications in Table 2 .
This implies complementarity between physical capital and skilled labor. The coefficient is also positive, and strongly significant, on Swedish R&D intensity, which means that over the last decade R&D intensive industries have been more likely to increase their skill shares.
In specifications (ii) and (iii), we replace the Swedish R&D intensity with changes in knowledge capital. Then we can evaluate and compare the impact of investment in new plants and machinery and investment in knowledge on the relative demand for skills in Swedish manufacturing during the late 1980s and the beginning of 1990s. The coefficient on the growth in knowledge capital is larger than the coefficient on the growth in physical capital and from column (v) we can see that the knowledge capital has grown faster than the physical capital.
Using this in a back-of-the-envelope calculation in column (vi) we find that the growth in knowledge capital "explains" almost 20 percent of the overall change in the skill structure in manufacturing and the contribution of physical capital is a little less than 9 percent.
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The effects of potential international technology spillovers and increased import competition on the relative demand for skilled labor are positive but statistically insignificant. According to the evaluation in column (vi) international technology spillovers seem to have some economic impact while the influence of increased import competition is negligible.
In specification (iv) we replace our technology indicators with the share of technicians of the employed in the beginning of each period, TECH, which is positive and strongly significant.
The labor demand is more skilled-biased in technology intensive industries. The results in Table 2 Table 3 , point out that the growth rate in knowledge capital has been about one percentage point higher in Sweden than in other OECD countries and the growth rate in physical capital more than two percentage points lower. The lower rate of physical capital accumulation, despite an average OECD investment ratio in Sweden over the studied period, can be explained by the fact that Sweden had a fairly high physical capital-output ratio in the middle of the 1980s. 22 Consequently, a great deal of the investments in buildings and machinery are replacements of depreciated capital.
− δ which means that even though the investment ratio is rather high ∆ ln K may be low due to a high physical capital-output ratio in the beginning of the period (cf. footnote 15).
Acceleration in skill upgrading
An intriguing question is whether we can observe an acceleration in the relative demand for skills over the last decades. 23 To analyze this we have to extend the period under study. Table   4 shows the development of the skill share in manufacturing between 1960 and 1995. We notice that the educational attainment of the employees in manufacturing has increased continuously over the past thirty-five year period. The share with post-secondary education has increased from 2.6 percent 1970 to 16.3 percent 1995 and the share with post-secondary education more than three years from just over 1 percent 1960 to a little less than 6.4 percent 1993.
24 Table 4 Skill shares and annual changes in skill shares in Swedish manufacturing 1960-95
In Table 4 we also calculate the average annual changes in the manufacturing skill share over different periods and we find that the rate of change has increased over time. Partly, the shift over the period 1970-85 may be explained by growing relative demand for skills but, as put forward by Edin & Holmlund (1995) , increased supply of labor with higher education seems to have played the more important role. According to Table 5 , the relative wages of skilled labor are falling over the period 1970-85. This implies that firms had an incentive to substitute unskilled labor with skilled. Moreover, the changes in the international specialization pattern of Swedish manufacturing are consistent with a Rybczynski effect: the large increase in the supply of skilled labor led to shifts in specialization towards more production in skilled-labor intensive industries.
25 Table 5 Skilled-based relative wages in Sweden 1968-91 Table 5 also documents a moderate rise in the relative wages of skilled labor from 1984 until at least 1991. Edin & Holmlund (1995) argue that even over this period the explanations to the relative wage changes are found on the supply side; a slowdown in the supply of educated workers in the mid-1980s. Against this tells the increased rate of change in the manufacturing 23 See, for example, Mishel & Bernstein (1996) and Autor, Katz & Krueger (1998) . 24 We use the share with post-secondary education more than three years to obtain a comparable measure of skills that includes the 1960s. 25 Hansson & Lundberg (1995) Chapter 3.
skill share ( the between-industry component below) and find that the allocation between industries was less favorable to skilled labor in the late 1980s. Table 6 Between-and within-industry decomposition of the changes in the employment structure in Swedish manufacturing 1970-96.
However, recent studies have decomposed the change in the share of skilled labor into two components, where one captures reallocations between industries and the other the effect of changing skill ratios within industries. In Table 6 , we carry out such an analysis on the changes in the employment structure in Swedish manufacturing 1970-96. We observe the same pattern as in other studies, namely that the bulk of the increase in the manufacturing skill share has occurred within-industries. The result is not dependent on the aggregation level of industries; the within-industry component is large even on a fairly low level of industry aggregation. This emphasizes the importance of trying to explain the within-industry shifts in skill shares in order to understand the skill share development in Swedish manufacturing. The rate of the within-industry shift towards higher skill shares has also been increasing over time and it is particularly strong during the late 1980s and in the beginning of the 1990s. This is shown in Table 6 and is even more evident in Table 7 , columns (i) and (ii). In column (i) we employ a dataset consisting of 21 manufacturing industries for three time periods 1960-70, 1970-86 and 1986-93 and in column (ii) the dataset is made up of 34 manufacturing industries and two time periods 1970-85 and 1986-93. 27 Using these datasets, we examine whether the annual average rate of growth in skill shares within-industries differs between the time 26 They estimate the following model:
. Their dependent variable is the university/gymnasium log wage differential among male white-collar workers in mining, manufacturing and construction.
( )
g is the number of labor force participants with university (gymnasium) education and T is a time trend. 27 Due to the new industry classification we have to end the analysis in 1993.
periods. 28 The result in column (i) implies that, in comparison with the reference period 1970-86, the growth rate is significantly higher in the later period 1986-93 and significantly lower in the earlier period 1960-70. In column (ii) we obtain a similar result; the rate of growth in skill shares within-industries is significantly higher during the more recent period.
To explain this pattern we estimate our preferred model in Table 3 (specification (ii)) for the two time periods 1970-85 and 1986-93 on the same 19 manufacturing industries as in the panel study and we allow the coefficients to vary between the periods. We find that the only variable of importance for which the coefficient differs significantly between the two periods is the knowledge capital accumulation ∆ ln S . Therefore, in specification (iii), we restrict all other coefficients to be equal across the two time periods. The result is quite interesting since knowledge capital accumulation has a significantly larger effect on the relative demand for skills in the recent period. An interpretation is that the degree of complementarity between knowledge capital and skills has increased over time.
In contrast to our results in the panel study potential international technology spillovers have a positive and significant impact on the relative demand for skills. The influence of physical capital accumulation is insignificant, however, still yet positive. Finally, as in the panel study increased import competition has no effect on skill upgrading. The back-of-the envelope calculations in column (vi) indicate that there is a considerable contribution on the relative demand for skills from international technology spillovers and knowledge capital accumulation in the recent period, but also to some extent from physical capital accumulation.
In specification (iv) we use a more disaggregated dataset (34 manufacturing industries accumulation, which in specification (iv) is larger and clearly significant.
Skill upgrading and competition from the South
An argument advanced against international trade as an explanation of increased relative demand for skills is the outcome from decomposition studies, such as we presented in Table 6 .
One has argued that in a developed country increased competition from less-developed and newly industrialized countries (LDCs and NICs) shift employment from low-skill to high-skill industries, while changes in the within-industry shares are a result of technological changes.
Since the bulk of the increased skill share has occurred within industries the conclusion has been that international trade played a minor role in explaining the increased relative demand for skills. From Table 6 it appears that Sweden is no exception in this respect; even on the lowest level of industry aggregation the contribution of the between-industry component is less than 20 percent.
However, trade may just as well affect the within-industry share. Theoretically, industries are often assumed to be homogeneous with respect to factor intensities. In practice, they are composed of a wide range of activities, where final and intermediate products are produced with varying factor intensities. Table 8 shows the variation in skill shares among plants within industries defined on the lowest level of industry aggregation in Swedish manufacturing. In our econometric analysis we use a similar approach as in Feenstra & Hanson (1996 to analyze the effect of outsourcing on the relative demand for skills within-industries. We append the variable ( )
, the average annual change in import competition from non-OECD countries, to the regression models we previously estimated in Table 2 and Table   7 . Feenstra & Hanson (1996) proxy outsourcing by the share of imports from all countries (including imports from advanced industrialized countries) in US shipment plus import. There is no reason, however, to expect that Swedish multinationals would outsource low-skill activities to other countries where unskilled labor is expensive or that increased competition from nations with abundant supply of high-skill labor would severely affect the situation of the low-skilled in Sweden. Table 9 presents the results from this analysis. Table 2 ). In columns (ii) and (iii), we do the same in our models in Table 7 Evidently, the results in Table 9 give some support for a statistically significant impact of increased import competition from the South on the relative demand for skills in Swedish manufacturing industries, at least during the 1970s and in the beginning of the 1980s. How important is this effect economically? Feenstra & Hanson (1996) detect considerable influences 30 Notice that the coefficient on ( ) Table 7 column (iv) is insignificant (positive). The empirical support in other studies, using an approach similar to ours, of the hypothesis that increased competition from the South has impaired the situation of the low-skilled is meager. Anderton & Brenton (1998) examine the effects of increased Southern import penetration on the skill intensity (share of non-manual workers) in the UK textiles and non-electrical machinery sectors 1970-83: They obtain a large positive impact in textiles, while the effect in non-electrical machinery is smaller. Desjonquers et.al. (1997) estimate bivariate regressions between changes in skill intensities (share of non-production workers) and increases in Southern import penetration in 16 manufacturing industries in ten developed countries between 1970-90 and find no association. Finally, in the study of Machin & Van Reneen (1998) on 15 manufacturing industries in seven OECD countries the relationship in Sweden between increased competition from the South and changes in skill intensities (share of on skill upgrading of increased import competition in US manufacturing using the same method we practice in Table 2 and Table 5 In Figure 3 , we observe a substantial increase in the share of manufacturing import in Sweden, as well as in other OECD countries. Concerning the non-OECD import share, in Figure 4 , we see that Sweden differs from other OECD countries; the growth in the non-OECD import share has been slower. Accordingly, the increase in the non-OECD import share in total manufacturing import is negligible in Sweden (from 11 percent 1970 to 12 percent in 1994), whereas the rise is considerable in other OECD countries (from 16 percent in 1970 to 27 percent in 1994).
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Not surprisingly, we find, in Table 9 column (vii) , that the contribution of increased import competition from the South on the relative demand for skilled labor has been of minor importance in comparison with physical capital accumulation and technological change. Just over 5 percent of the increase in skill shares is "explained" by intensified competition from the non-production workers) is positive, but insignificant. In fact, they never get a positive and significant effect, rather in many cases the coefficient has a perverse negative sign. 31 OECD is the same 12 countries as in Table 1 . 32 In the US, this development is particularly pronounced. The non-OECD import share increased from 1 percent 1970 to 7 percent 1994 and the non-OECD import share in total manufacturing import from 23 percent 1970 to 41 percent 1994. Swedish-owned multinational enterprises (MNE) are the dominating employers in Swedish manufacturing and their role have strengthened over the past years. According to Table 11 , a majority of the employed in Swedish manufacturing are working in Swedish MNEs (58 percent) and their share has been growing over the 1990s. Table 10 shows that the bulk of the employment in Swedish MNEs is localized abroad (56 percent) and a decreasing share is employed in Sweden. Apparently, Swedish manufacturing firms are getting more involved in foreign production and their activities are increasing abroad.
The outsourcing hypothesis means that the effects of foreign production on the relative demand for skilled labor depend on characteristics of the host country. The conventional idea is that within the firms (unskilled) labor-intensive activities are allocated to low-wage countries. In Table 11 , we see that Swedish MNEs have relatively little production in non-OECD countries. The great majority of their affiliates' employment is concentrated to the highincome OECD countries. Hence, we would expect outsourcing to have small impact on the relative demand for skilled labor in Swedish manufacturing.
The results in Blomström, Fors & Lipsey (1997) are consistent with this conjecture. They study how an increase in the foreign activities of Swedish and US multinationals affect their demand for labor at home. They find that Swedish parents employ more labor at home, given the size of home production, when they invest more abroad. The positive association between employment at home and expansion abroad suggests either a need for more supervisory and other auxiliary employment within the parent or an allocation of labor-intensive production to the parent. The production of Swedish multinationals abroad seems to be complementary with employment of workers at home. For US multinationals, which have a relatively large share of their production in developing countries 33 , foreign sales reduces employment at home, while controlling for sales in the parent firm. This indicates that their more labor-intensive activities have been allocated to affiliates in developing countries and thereby reduced the labor-intensity in their home production.
Accordingly, Feenstra (1998) concludes that outsourcing poses much less of a threat to unskilled labor in Sweden than is the case in the US. Table 10 shows, however, a recent increase of the employment in Swedish affiliates in non-OECD countries. The main reason behind this development is an expansion in Central and Eastern Europe which may have affected the demand for labor within Swedish MNEs differently.
Concluding remarks
We have observed a steady increase in the rate of change towards higher skill shares in We obtain some support for the belief that intensified competition from the South has increased the relative demand for skilled labor. However, the economic impact appears to be small; increased import competition from non-OECD countries "explains" relatively little of the skill upgrading. Furthermore, the effect seems to be stronger in the 1970s and in the beginning 33 See Braunerhjelm & Lipsey (1998) of the 1980s; opposite to the idea that the recent globalization has spurred the relative demand for skills. Even though Swedish manufacturing is dominated by multinationals, their localization pattern, with the bulk of their foreign employment in other OECD countries, suggest that so far the impact of outsourcing on the relative demand for skills has been negligible. However, the recent expansion of Swedish MNE employment in Central and Eastern Europe may qualify such a conclusion.
Appendix: Definitions and data sources
The panel of 19 manufacturing industries 1986-95
Until 1993 data are classified according to SNI69. After 1993 a new system of classification SNI92 is introduced. Concordance is possible to achieve on a fairly high level of aggregation. Technicians T: Employees with technical post-secondary education. Source: SCB Regional Labor Statistics.
Share of technicians TECH: TECH T E = /
Physical capital K: Stocks of fixed assets at replacement costs, 1991 prices. Source: SCB (1996a) To obtain capital stocks in industry no 5, 6, 12, 13, 15, 16 and 17 (Table A1) we break down stocks at higher level of aggregation in SCB (1996a) by means of unpublished book values of buildings and machinery from SCB Financial Accounts.
Real output Y:
Value added, 1991 prices. Source: SCB (1997) and SCB (1995).
To get data for industry no 5, 6, 12, 13, 15, 16 and 17 (Table A1) we break down data on constant priced value added in SCB (1997) and SCB (1995) by means of data on value added at lower level of aggregation from various issues of SOS Manufacturing. Meyer-zu-Schlochtern 1994) . Benchmark year 1970 . SCB (1985 Investment, constant prices. SCB (1987) and SCB (1996b) Real output Y: Value added, 1980 prices. Source: SCB (1986 ) and SCB (1995 The breakdown procedure of constant priced capital stocks and value added on industries on lower level of aggregation is the same as in the 19 industry panel above. (1996 ( ), SCB (1995 , SCB (1986 ), OECD (1983 ) and SCB (1975 1950 -1974 . SM N 1975 :98. SCB (1985 , 
R&D intensity in
R&D intensity in OECD ( )
Notes:
The annual average changes are multiplied by 100. Data on employment before 1986 is from SCB (1991) and the source from 1986 onwards is SCB Regional Labor Statistics. Decomposition of changes in skill shares: Table 1 and 2 and the appendix give more details on the data. 
, where k is the number of industries and N is the number of plants. A measure of the between-industry variance of the total variance in skill shares is R 2 . A more complete description of analysis of variance is given in standard textbooks in Statistics, for example Mendenhall, Wackerly and Scheaffer (1990) . 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 Year 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 Year 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 Year 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 Year Sweden OECD Percent
